A nanosensor for ultrasensitive detection of oversulfated chondroitin sulfate contaminant in heparin.
Heparin has been extensively used as an anticoagulant for the last eight decades. Recently, the administration of a contaminated batch of heparin caused 149 deaths in several countries including USA, Germany, and Japan. The contaminant responsible for the adverse effects was identified as oversulfated chondroitin sulfate (OSCS). Here, we report a rapid, ultrasensitive method of detecting OSCS in heparin using a nanometal surface energy transfer (NSET) based gold-heparin-dye nanosensor. The sensor is an excellent substrate for heparitinase enzyme, as evidenced by ~70% recovery of fluorescence from the dye upon heparitinase treatment. However, the presence of OSCS results in diminished fluorescence recovery from the nanosensor upon heparitinase treatment, as the enzyme is inhibited by the contaminant. The newly designed nanosensor can detect as low as 1 × 10(-9) % (w/w) OSCS making it the most sensitive tool to date for the detection of trace amounts of OSCS in pharmaceutical heparins.